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Abstract: PURPOSE: To suck up blood from hollow needles of a very small diameter which come 
into contact with the capillary and to collect a slight amt. of the blood without pain by using a 
multineedle structural body provided with the plural hollow needles. 

CONSTITUTION: This blood collecting device consists of the multineedle structural body 1 having 
a cavity structure and the plural hollow needles 1 1 of the very small diameter, a membrane 12, a 
holding mechanism 2 and a microheater 3 and is provided with a supporting body 4. The multineedle 
structural body 1 and the membrane 12 are integrally formed and the holding mechanism 2 holds the 
multineedle structural body 1. The membrane 12 is made into a two- layered structure, of which the 
layer on the hollow needle side is formed of Si and the layer on the reverse side is formed of Au. The 
hollow needles 1 1 of such device are pushed into the skin surface. The membrane 12 is deformed in a 
direction for increasing the volume of the cavity structure when heat is generated from the 
microheater 3 after such pushing in. The blood is collected by the negative pressure in the cavity 
structure and the hollow needles. 
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(57) [g^] (57)[SUMMARY] 



IS®] [OBJECT] 

/J^> {£0&l?&9;^o$fcii& It is small and reasonable. And it is painless and 

WiSk&MffiX'fT o o a trace amount D ' ood sampling is performed. 

imfa] [SUMMARY OF THE INVENTION] 

'^i\sf{(r)^Qffii£^%!$ftX.tz.i£r The multi-needle structure provided with plural 

i'HIIiilfffc t tpQffiifrltDHijl&^iE. hollow needles of a micro meter, and pressure 

variable means t0 change the P ressure in 

ilT hollow new, from these, it comprises. 
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[CLAIMS] 



[ft^^S 1 ] 

s t frb & suit 



[CLAIM 1] 

The multi-needle structure provided with plural 
hollow needles of the diameter of micro, 
pressure variable means to change the 
pressure in an above-mentioned hollow needle, 
the blood-sampling apparatus which becomes 
from these. 



[CLAIM 2] 

A blood-sampling apparatus of 
which an above-mentioning 
structure has a cavity structure. 



Claim 1, in 
multi-needle 



[CLAIM 3] 

A blood-sampling apparatus of Claims 1 or 2, in 
which above-mentioned pressure variable 
means is a membrane which has flexibility. 



[CLAIM 4] 

A blood-sampling apparatus of Claim 3, in 



01/06/12 



3/17 



(C) DERWENT 



JP7-132119-A 



DERWENT 
* 

THOMSON SCIENTIFIC 



^Bi^fi&K&Sftttfcw t ^tfcWL which the deformation inducing mechanism 
h-fZ>m#*K 3f5^(D^jfiL^ made to deform an above-mentioned 
m membrane was provided. 



auk* ^^\mmwm.<o 



[CLAIM 5] 

A blood-sampling apparatus of Claim 4, in 
which an above-mentioned membrane consists 
of several material from which a thermal 
expansion coefficient is different. 

An above-mentioned deformation inducing 
mechanism is heat generator structure which 
generate heat. 

[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 l 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to the blood-sampling 
apparatus used in the case collecting the blood 
from organism, such as a human being and an 
animal. 

[0002] 



CifcftoT, jfiLifctftaEiSfcR 
IS* (tTO2 0/im) 



[PRIOR ART] 

While the detection technique of the material in 
the blood progresses, the example where it is 
trace amount and the objective can be attained 
increases blood sampling quantity required at 
the time of a blood test. 

About the trace amount blood sampling as 
much as the number microliter, it performs using 
the diameter of an opening at an end, and the 
micro pipette of glass manufacturing with micro 
(a diameter is about 20 micrometres) 
appearance. 

A blood sampling is performed to a capillary 
by inserting this micro pipette. 

Since a capillary is present sparsely, it 
observes skin surface under a microscope. The 
above-mentioned micro pipet is positioned, 
observing on a screen the capillary which 
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[0 0 0 3] 



connects between an artery and veins. 
It had inserted. 

A human being's pain spot does not feel 
painfulness, even when a micro diameter is 
inserted such as a micropipette, since it is 
present sparsely. 

In this way, the painless and trace amount blood 
sampling was performed. 



[0003] 



m 

[0 0 0 4] 



[PROBLEM ADDRESSED] 

However, by the conventional method, the 
observation apparatus of skin surface, the 
positioning device of a micro pipet, etc. are 
required. Therefore, while price was expensive, 
there was a trouble that an apparatus became 
large-size. 

This invention was made in view of the above 
problem. 

It aims at providing small and the blood- 
sampling apparatus which is painless and can 
perform a reasonable and trace amount blood 
sampling. 



[0004] 
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[SOLUTION OF THE INVENTION] 

Any one of hollow needles can take blood a 
capillary by providing two or more hollow 
needles (for example, micro pipet) of the 
diameter of micro for this inventor taking blood. 

The above was found and this invention was 
accomplished. 

Therefore, the blood-sampling apparatus of 
this invention consists of "the multi-needle 
structure provided with plural hollow needles of 
the diameter of micro, and pressure variable 
means to change the pressure in an above- 
mentioned hollow needle" (Claim 1 ), in the 1 st. 
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[0 0 0 6] 



t (ft^4)J^ 



[0005] 

Moreover, preferably, it comprises from "an 
above-mentioning multi-needle structure having 
a cavity structure (Claim 2)" in the 2nd. 
Moreover 

Preferably, it comprises from "above- 
mentioned pressure variable means being a 
membrane which has flexibility (Claim 3)" in the 
3rd. 

Moreover 

Preferably, it comprises from "having 
provided the deformation inducing mechanism 
made to deform an above-mentioned 
membrane (Claim 4)" in the 4th. 

[0006] 

Moreover, a membrane can be produced with 
several material from which a thermal 
expansion coefficient is different, and a 
membrane can be deformed by adding heat to 
this membrane. 

Therefore, preferably in the 5th, it constitutes 
from "it being the heat generator style which an 
above-mentioned membrane consists of some 
material from which a thermal expansion 
coefficient differs, and the above-mentioned 
deformation inducing mechanism generates 
heat (Claim 4)". 



[0 0 0 7] 
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[EFFECT] 

The blood-sampling apparatus of this invention 
has to the capillary either as follows of the 
hollow needles of some of these diameters of 
micro by using the multi-needle structure which 
provided plural hollow needles of the diameter 
of micro. 

The blood can be sucked up now from the 
arbitrary hollow needles inserted in the capillary. 
Therefore, a painless and trace amount blood 
sampling can be performed, without using a 
expensive large-sized apparatus such as the 
observation apparatus of skin surface, or the 
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15 £ A, k'ffi £ DT fc«jfiL& 
[0 0 0 9] 

W^JgOif JEE^i fcffl V n 5 r. £ -e 



positioning device which positions and carries 
out a micro pipet etc. 

[0008] 

Moreover, a hollow needle is a diameter of 
micro. Therefore, it can take blood, without 
hardly sensing painfulness. 

Moreover, the integral formation of the hollow 
needle of a membrane and the diameter of 
micro can be performed now by making the 
elastic member which changes the pressure in 
the hollow needle of the diameter of micro into a 
membrane using a semiconductor manufacture 
technique. 

[0009] 

Moreover, the blood is extractable by 
comprising using several material from which a 
thermal expansion coefficient is different in a 
membrane, so that the pressure in the hollow 
needle of several diameters of micro may be 
reduced pressure at the time of heating using a 
change of heat. 

As deformation inducing mechanism made to 
deform a membrane, that which carries out heat 
deformation as mentioned above uses a micro 
heater etc. What is changed mechanically uses 
actuators, such as a piezo element, an oil 
cylinder, a pneumatic cylinder, and an electro- 
magnetic motor. 

Moreover, using the press power of a human 
being's finger can also attain. 

The membrane which added the deformation 
by such deformation inducing mechanism tends 
to return to the state before a deformation by 
the releasing of the heating and the releasing of 
the external force (namely, deformation power) 
by the heater. Therefore, the pressure in the 
hollow needle of some diameters of micro can 
be reduced pressure, and the blood can be 
extracted from the arbitrary hollow needles 
inserted in the capillary. 
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WT\ MM&Wz&y) Hereafter, an example explains this invention 

ifWn more concretely. 

f±^.^(cP55 h<DX*it^^ However, this invention is not restricted to 

° this. 

[0011] [0011] 



[Example] 

Fig. 1 is a schematic sectional view showing the 
blood-sampling apparatus due to the first 
example of this invention. 
This blood sampling apparatus, the cavernous 
structure and the multi-needle structure 1 which 
has the hollow needle 11 of some diameters of 
micro membrane 12, maintenance 
mechanism 2, and micro heater 3, from these, it 
is comprised, and the support body 4 is 
provided so that a human being may tend to 
hold a blood-sampling apparatus. 



[0 0 12] 

#$HSig#l b* vzfv^y l 2 
« 2 1 *««pfC 

s i liAu ±(9 t>fftff«tiMR<z> 

/h£l^t^T'fc£ (S i : 2. 
6 PPm/°C N Au : 1 4. 2 
P Pm/°C) 0 



[0012] 

The integral formation of the multi-needle 
structure 1 and the membrane 12 is performed. 

The maintenance mechanism 2 maintains the 
multi-needle structure 1. 
Moreover, the membrane 12 forms the 2 layer 
structure. 

The layer beside a hollow needle is formed by 
Si, and the layer beside a contrary is formed by 
Au. 

Si is the material with a thermal expansion 
coefficient smaller than Au (Si:2.6 Ppm / degree 
C, Au:14.2 Ppm / degree C). 



[0 0 13] 



[0013] 

In such an apparatus, the closet of the hollow 
needle 11 is performed to skin surface. 

After that, if heat is made to generate from 
the micro heater 3, a membrane 12 will deform 
in the direction which increases the volume of 
the cavernous structure. The blood is 
extractable with the cavernous structure and the 
negative pressure power in hollow needle. 

Next the manufacturing method of this blood- 
sampling apparatus is explained using Fig. 2. 
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[0 0 14] 
$ 1 9 

00 u m<D 10 0 
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0 0 /zmO^«:?gfiJcLfc„ ^CO 
ftfi, 1 5 0 n mraHT?IK5 0 
R «5 0j@<t U ff2 5 0 0 
WMLfco ^Ercom, l&2<£>^ 
<b^K2 3*rftKLfc (2 b 



Fig. 2 is a diagram showing the 
manufacturing method of the multi-needle 
structure due to the example of this invention, 
and a membrane. 

[0014] 

The thickness which is first substrate material 
prepares the single-crystal-silicon substrate 21 
of the 100 coat bearing which is 900 
micrometres. 

The first silicon nitride film 22 was formed a 
film by the low-pressure vapor growth to both 
sides of a substrate 21. Then, many nitriding 
films are partially removed by the dry etching 
method. To the shape of a tetragon whose one 
edge is about 30 micrometres (2a figure). 

Next, the hole with a depth of about 500 
micrometres was formed on 21 parts of silicon 
substrates by the dry-etching method. 
Make this hole be 50 longitudinal pieces and 50 
width at intervals of 150 micrometres. 

A total of 2500 pieces was formed. 

After that, the 2nd silicon-nitride fiim 23 was 
formed a film (2b diagram). 



[0 0 15] 

2 3£®tB£-£fc (2cl), * 

y^ClJ; t9ff^5 Oumfcte 

y^yVLtc (2 dEI)o 
[0 0 16] 

10m mm'&<D/ yy 



[0015] 

After that, the silicon-nitride film 22 of a back- 
side section is removed partially. 

405 micrometres of the first silicon substrates 
21 were etched by anisotropic etching liquid, 
such as potassium hydroxide, and the silicon- 
nitride film 23 formed a film by the bottom part 
of a hole was exposed (2c diagram). 

After that, the exposed part of the silicon 
nitride film 23 is removed by the dry etching 
method. Furthermore, the first silicon substrate 
was etched again until it was set to 50 
micrometres by the anisotropic etching (2d 
figure). 



[0016] 

After that, Au is formed a film 1 00-200 nm in 
one side (anisotropic side not etched) of the 
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yWfiLi 5<d* 12© 

ftvMl'J) l;Au?rl00~20 
0nm)$Kt5. ^ Lt\ Z<D 
%i2<D^!)=' ismffi. 2 5 £#7 



1 COi/U 

tc (2 e H) 0 



membrane 12 of the 2nd silicon substrate 25 in 
which thickness has the membrane 12 in front 
and in rear of 10 micrometres by the anisotropic 
etching. 

And, anode junction of this 2nd silicon 
substrate 25 was performed by the joining layer 
24 which consists of glass at the first silicon 
substrate (2e diagram). 



[0 0 17] 

\^v- K-eis 2 common 
3 2 6 &#o# 

LXYfM \.tz.&mWHkW 1 



[0017] 

After that, it cuts off from the hollow needle 11 
side to the middle of a 2nd silicon substrate with 
a rather thick blade by the dicing saw. 
Furthermore it cuts until it can divide a 2nd 
substrate with a thin blade. 

The multi-needle structure which has the step 
section 26 in a 2nd silicon substrate was 
formed. 

Thus the blood-sampling apparatus was 
produced using the multi-needle structure 1 and 
the membrane 12 which were produced. 



[0 0 18] 

n mW& s faW-ft 1 n mffi'&X 

%i<Dmmmxi* 
* p t 3 x°mzm$L£ 

1 2±.(D&mm (Au) \z.mM 
^mi-^t^xoxm^m^ 



[0018] 

Since 30 micrometres before and after and the 
thickness of the hollow needle 11 are before 
and after 1 micrometre, a diameter does not feel 
an extreme ache here. 

Furthermore the multi-needle structure 1 can 
cheaply be manufactured, because it can 
manufacture using a semiconductor 
manufacture technique. 

Heat was made to generate at the micro 
heater 3 in the first example. 

However, this may make the metal layer on a 
membrane 12 (Au) generate heat by passing a 
current. 



[0 0 19] 

7*^1 2 0TMLtti 



[0019] 

Moreover, the layer of Au may not be restricted 
to forming on a membrane 12 such as a first 
example, but may be formed on the bottom of a 
membrane 12. 
In this case, if heat is added to a membrane 



01/06/12 



10/17 



(C) DERWENT 



DERWENT 

JP7-132119-A 



THOMSON SCIENTIFIC 



y 1 2 i*&mffim<D®m*ffi'j> 

Z> r t <fc o T jfiliK <0#1W*T 
[0 0 2 0] 

6 f4f£ 1 <Z>£%0iJ i Pl&tC LT 
6(4^ 1 2 i^ft 1 ^ 



^5 3 2 ^ttfC[5] 



3 3 «fc 9 £«fffc 3 5 fcgjg L 

^m^^mn^w 1 

Sro^SAS 5 0 m m £ &6 <fc 
[0 0 2 1] 

D yy- 3 4 £t&iI£-&:T> ^ 

<DWn*to.<D>&.'g.*nm lt. 



12, a membrane 12 will deform in the direction 
which reduces the volume of the cavity 
structure, and can perform collecting of the 
blood by releasing heat. 

Fig. 3 is a schematic sectional view showing 
the blood-sampling apparatus due to the 2nd 
example of this invention. 



[0020] 

The multi-needle structure 1 and the membrane 
36 were produced as the first example. 
However, a membrane 36 is different from a 
membrane 12. 

Au is not formed a film. 

The multi-needle structure 1 was fixed to the 
support body 35 with the clamp 31 which can be 
rotated centering around the hinge section 32, 
and the spring 33. 

The cylinder 34 of the pneumatic cylinder 
using compressed air was operated, and the 
membrane 36 of the multi-needle structure 1 
added the deformation so that the volume of the 
cavity structure of the multi-needle structure 1 
might be made to reduce. 

This deformation approaches the amount of 
blood samplings, and is determined. 

However, in this example, the bending 
volume of the center section of a membrane 
was made to be set to 50 micrometres. 

[0021] 

It pushes and the blood sampling apparatus of 
this state is put in a human interlude so that the 
hollow needle 11 may be stuck in skin surface of 
the edge of a rabbit, and skin surface of a 
human being's upper left arm part. The cylinder 
34 of a pneumatic cylinder was retreated after 
that, and the membrane part was returned to 
the initial state. 

It may make it deform into returning a 
membrane section to the condition before a 
deformation by external force forcedly. 
However, the characteristic of the spring which 
a membrane has is utilized. 

It may return naturally. 
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Thus when the amount of blood in which the 
multi-needle structure 1 was collected in the 
inside was measured, there is almost no ache 
and it was found that the blood of 2 microliter is 
taken blood. 



[0022] 

Thus, since the integral formation of a multi- 
needle structure and the membrane can be 
carried out using a semiconductor technique, it 
can cheaply produce in large quantities. 

In addition, as for providing plural micro 
hollow needles, it is also good to simply provide 
plural vitreous micro pipettes. 

Moreover, as for the diameter of a hollow 
needle, it is desirable to make about 10 
micrometres - 50 micrometres. 



[0 0 2 3] 



[0023] 



[IBW©3&*] 



[EFFECT OF THE INVENTION] 

Since expensive components, such as the 
observation apparatus of skin surface which 
was necessity conventionally, and the 
positioning device of a micro pipette, do not 
need to be used for this invention, as mentioned 
above, it is small-sized and is reasonable. 

Furthermore a painless trace amount blood 
sampling can be performed. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Ell ] 



[FIGURE 1] 

mc«t5g« ' s * ne schematic sectional view showing the 
]X*h blood-sampling apparatus due to the first 
example of this invention. 



im2] 



[FIGURE 2] 

It is the diagram showing an example of the 
manufacturing method of the multi-needle 
structure which comprises the blood-sampling 
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apparatus due to the example of this invention, 
and a membrane. 

[FIGURE 3] 

It is the schematic sectional view showing the 
blood-sampling apparatus due to the 2nd 
example of this invention. 

[EXPLANATION OF DRAWING] 

1 *** Multi-Needle Structure 

2 *** Retention Mechanism 

3 *** Micro Heater 

4 *** Support Body 
11*** hollow needle 
12*** membrane 

21*** first silicon substrate 22*** silicon nitride 
film 

23*** silicon-nitride film 
24*** glass membrane 

25*** second silicon substrate 26*** step part 

31*** clamp 

32*** hinge section 

33*** spring 

34*** cylinder 

35*** support body 
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[FIGURE 1] 
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[H2] [FIGURE 2] 
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[FIGURE 3] 
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